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Abstract 
 
The capital structure of companies has given rise to many works of analysis of its 
determinants. The research has evaluated the relevance of the determinants of managers’ 
options when making a decision on the type of financing. The present study evaluates the 
effects on debt, of the determinants of capital structure, developed by the four main schools of 
thought in this field: the trade-off theory, pecking order theory, agency costs theory and the 
market timing theory. The sample consisted of the Portuguese non-financial companies listed 
on Euronext Lisbon index over the period 2005 to 2012. There were used the panel data and 
were estimated the models with fixed effects. The determinants analyzed were, namely, 
tangibility, profitability, other sources of tax optimization, growth opportunities, size and 
market valuation. Empirical results demonstrate the ability of profitability (-), growth 
opportunities (+), and other sources of tax optimization (+) in explaining the debt. These 
results highlight the presence of the postulated by the pecking order theory. Additionally, it is 
evident that there are significant changes in the determinants of market valuation, growth 
opportunities and tangibility, as result of the 2008 financial crisis. 
 
Keywords: Capital Structure, Panel Data, Pecking Order Theory; Trade-off theory; Agency 
Costs Theory, Market Timing Theory 
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1. Introduction 
 
The work focuses on the analysis of the determinants of capital structure of companies and 
evaluates the explanatory capacity of the major theoretical perspectives, namely, the trade-off 
theory, the pecking order theory, the agency costs theory, and the market timing theory. 
Modigliani & Miller (1958) analyze the management option for the type of financing that 
maximizes the value of the company as well as the determinants that influence this great 
structure. This work enabled enriching theoretical developments of the literature on capital 
structure, arousing intense debate in corporate financial management in the last five decades. 
During this period, most of the work done focuses on the research in the economies of most 
developed countries or economic areas, in emerging market economies or comparing 
countries or regions in particular. 
Portuguese companies have received little attention in this matter, being the analysis of the 
underlying factors of the decision makers on the options on the capital structure of Rogão & 
Serrasqueiro (2008), one of the most recent studies factors. Thus, it is intended to fill the gap 
in the literature on the Portuguese market and make its upgrade, because it is a current issue 
and with renewed relevance, with the onset of the financial crisis in 2008 and constraints 
observed on credit, as found in economic indicators published by the Bank of Portugal. 
This study fits into the category of research on the determinants of capital structure of the 
company and develops its analysis with the theoretical support of Cortez & Susanto (2012), 
the introduction of inventories in the tangibility as proposed in Sayilgan et al (2006) and the 
market valuation according to Baker & Wurgler (2002). In the definition of the empirical 
model, we use models with fixed effects, panel data and the estimator Ordinary Least 
Squares. The sample is composed of accounting and market information collected on 
Thomson Datastream, covering the periods from 2005 to 2012. 
We present several contributions to the literature of financial management on the 
determinants of capital structure of firms. Firstly, it is an investigation on the Portuguese 
business market characterized by high leverage - as found in the analysis of the Bank of 
Portugal – being, therefore, with difficulty in the access to new external funding sources; 
Secondly, compared to the previous studies on the Portuguese market, inventories were added 
to the sustained tangible variable in the vicinity of Portuguese economic development to that 
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seen in Turkey (Sayilgan et al, 2006); a third aspect relates to the introduction of a new 
variable in order to capture the effect of the capital market, adding variables to the accounting 
valuation of companies in the capital market proposed by Baker and Wurgler (2002); Finally, 
we identify the predominant theories in management decisions about the capital structure of 
companies, with a simultaneous analysis of the four major theoretical perspectives, we 
analyze the effects of the financial crisis. 
The results of empirical tests show the existence of the positive effect of tangibility variables, 
other sources of tax optimization, opportunities for growth and market valuation, and the 
negative effect of the variables, size and profitability relative to debt. Profitability, other 
sources of tax optimization and growth opportunities present relevant and significant results, 
showing the presence of the pecking order theory in the options of managers on the capital 
structure of companies. The financial crisis shows significant effects in the determinants, with 
greater significance in the valuation of the company in the market, persisting the statistical 
significance alongside the reversal of the sign of the coefficient that of a negative effect 
before the crisis becomes positive in the post crisis period. The theory of market timing is 
observed before the crisis, in which case the debt relates in the opposite direction to the 
valuation of companies. 
Past the introduction, the work assumes the following structure. In chapter two, there shall be 
a review of the main literature references on this matter and the theories underlying to the 
determinants of capital structure of the company; then, it is carried out the development of the 
variables, in the theoretical assumptions, the construction of the sample and it is explained the 
methodology used. The fourth chapter presents the statistical analysis and empirical results, 
and finally, it is made a summary of the conclusions of the work and suggestions for future 
research are presented. 
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2. Literature review 
 
At present, the problems on the capital structure keep on debate and high qualitative 
importance as they can be seen in several studies, including the work of Cohn et al (2014), 
where the authors analyze the evolution of capital structure and the performance of the 
companies after their acquisition in the USA; Lin et al (2013), who study the relationship of 
the type of corporate structure with the type of business financing - bank debt or issuing of 
shares - in Asia and Western Europe; Rampini & Viswanathan (2013) who analyze the 
relation of the side in the capital structure of the companies and their leverage effect on debt 
levels in the United States of America (USA). 
This theme was originally boosted by Modligliani & Miller (1958) originating, since then, a 
vast literature with relevant empirical and theoretical developments. These authors were based 
on a set of assumptions, such as: absence of taxes; absence of transaction costs to borrow or 
lend at the interest rate without risk; the absence of bankruptcy costs; the companies can only 
seek loans with risk or no risk; the issuance of debt is used to buy stocks, and whenever there 
is the issue of shares, this serves to repay debt; corporate earnings are fully distributed to 
shareholders; cash flows are perpetual and constant, and all market participants can anticipate 
the company's operating results. 
In the context of an economy without taxes, these authors formulate two propositions: first, 
consider that the company's value is independent of indebtedness; in the second, consider that 
the cost of an indebted company equity equals the cost of capital of a not indebted company 
plus a risk premium. They consider, therefore, that the value of the company and the average 
cost of capital are unaffected by the capital structure of the company. In 1963, Modigliani & 
Miller added to the initial model, the effects of taxes on businesses and the possibility of tax 
deduction of finance charges, concluding that the company's value will be greater the higher 
the level of debt. This theory was challenged in several subsequent investigations, with 
successive deletions of the initial assumptions, yielding different theoretical perspectives on 
the determinants of capital structure of the companies: trade-off theory, agency costs theory, 
pecking order theory and market timing theory. 
The theory of trade-off was developed by Kraus and Litzenberger (1973) arguing that the 
companies choose their optimal capital structure by by evaluating the revenue and costs, debt 
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and equity. These authors introduced bankruptcy costs in determining the value of the 
company. In research development, DeAngelo & Masulis (1980) argue that the companies 
aim to achieve the optimal capital structure considering the benefits and costs of debt 
compared to equity - the tax saving arising from the use of debt, combined with the costs of 
bankruptcy expected due to the increase in debt. 
Myers (1984) argues that managers at the time of decision making weigh the benefits and 
costs associated with different financing alternatives and conclude that the companies increase 
their debt while increasing the tax benefits that, in turn, should increase the own company 
value. As the company increases debt, financial costs and the risk of bankruptcy (direct and 
indirect) also increase, eventually reaching the equilibrium (ie optimum point). 
Bradley et al (1984) conclude that the level of debt is inversely related to the costs of financial 
risk, including the risk of bankruptcy and agency costs. Fama & French (2001) and Beattie et 
al (2006), supporting in the theory of the trade-off, determine the optimal level of debt, the 
interaction between benefits and costs, with the analysis of the effect of an additional unit of 
debt. More recently, Xu Jin (2012) relying on the same theory evaluates the effect of future 
expectation of return on the capital structure (in the debt) of domestic industrial companies in 
the United States, subject to increased import competition. 
In another perspective, Jensen & Meckling (1976) developed the study of Modigliani & 
Miller (1963) and present the theory of agency costs that emphasizes the opportunity cost 
caused by the impact of debt on investment decisions of the company, on monitoring costs 
and control costs with the managers and agents and the costs of bankruptcy and 
reorganization. So, they feel that exists two types of agency costs: agency costs between 
shareholders and managers, and agency costs between shareholders and bondholders. The 
former are related to the control of management, as the owners of capital seek to ensure that 
managers act in accordance with their interests, and one of the measures is to increase the 
accountability of managers by increasing the level of debt in the company - increased debt 
decreases the funds available and the possibility of managers make investments without 
positive return or promote personal compensation (Sayilgan et al, 2006 and Grossman & Hart, 
1982). 
On the other hand, agency costs between shareholders and bondholders are reflected in 
expropriation of wealth from shareholders and their capacity to influence the management of 
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the company. The existence of agency costs caused by information asymmetry is considered 
important, and several studies argue that the fact that the investors have less information than 
the shareholders, it is verified the persistence of inflationary effect on the interest rate because 
the investor is more pessimistic (Cortez & Susanto, 2012). 
Contrary to the assumptions of analysis of Modigliani & Miller (1963) as well as models of 
trade-off where i tis possible to establish a good relationship between debt and equity, and in 
a given level of debt, identify the tax benefits and bankruptcy costs, arises a new approach 
developed by Myers and Majluf (1984) that came to be known as the pecking order theory. 
This current does not admit the existence of an optimal capital structure or optimal level of 
debt, but that companies follow a hierarchical order of preference by types of debt - are first 
used internal resources available, and when these are insufficient, make use of to external 
funds (debt capital, subordinated debt, and last, issue of shares). 
This order is justified by the absence of additional costs on internally generated funds. 
Additionally, Fama & French (2001) consider the existence of costs of hierarchical order as 
the costs of issuing shares and related costs to provide information to managers and, thus, to 
avoid problems with costs and asymmetric information, argue that the companies should start 
by financing with retained earnings and only then the debt in the market and, finally, with the 
issuance of capital. 
The issue of capital may occur in two situations, without contradicting the theory: the first 
when the companies need reserves for future events not yet provided, as is admitted by 
Shyam-Sunder & Myers (1999); the second, when information asymmetry ceases to exist, 
even momentarily for any reason, encouraging companies to issue equity at a fair price, 
according to the scenario advocated by Myers (1984). Finally, Frank & Goyal (2004), 
supporting the study of Myers (1984) consider that the pecking order theory comes from the 
existence of asymmetric information between managers and investors, and is not established a 
great structure capital, concluding that exists three sources of business financing: retained 
earnings, equity and debt capital. These authors consider the possibility of company stock are 
incorrectly assessed by the market (under or overvalued) and, in a situation of undervaluation, 
the resource of issuance of shares to finance the company allows new shareholders to 
appropriating of a value higher than the fair. 
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More recently and with a new building on the capital markets approach, the study of Baker & 
Wurgler (2002) giving rise to the theory of market timing appears. More recently and with a 
new approach based on the capital markets, appears the study of Baker & Wurgler (2002) 
giving rise to the theory of market timing appears. These authors consider the capital structure 
of the companies as a function of the managers’ options when looking to make the changes in 
the share price in the capital market and, thus, optimize the cash inflow - new issues of capital 
when the stock is overvalued and repurchase when the action is undervalued. The practice of 
market timing suggests that the choice of optimal moment to issue new shares is the decisive 
factor in the corporate financing strategy. 
Funding decisions depend on factors external to the company - such as share appreciation in 
the market - dependent on the perceptions of the agents: positive or negative expectations of 
the investors will correspond to times when the company's shares are overvalued or 
undervalued, respectively. Companies seek to issue new shares when the market value is high 
relative to accounting value and historical value. The practice of market timing by the 
companies was evident in the work of Frankel & Lee (1998) and La Porta (1996) when they 
studied the growth opportunities and their relationship (inverse) to the profitability of actions 
and relationship with the expectation of investors. Finally, Aydogan Alti (2006) evaluates the 
effects of the market timing theory for the non-financial companies in the USA and confirms 
the negative correlation between debt and market overvaluation. 
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3. Research design 
 
This chapter is devoted to the underlying research model. First, we present a selection of the 
variables with respective definitions and theoretical support, then the hypotheses under study, 
as well as the expected sign. Finally, we describe the selection of the sample and the 
econometric model defined. 
 
Variables 
The dependent variable in the study is the level of indebtedness of the company. In the 
literature, we find several definitions for the level of debt incurred by industry characteristics 
and the specific market. Xu Jin (2012) and Rogão & Serrasqueiro (2008) identify the debt by 
the ratio of total liabilities over total assets. Rajan & Zingales (1995) and Harris & Raviv 
(1991) use the ratio of debt expressed by the total liabilities over total net assets, in which the 
total assets are purged of cash and other debtors. 
Padron et al (2005) used a measure of market expressed in the ratio of the total liabilities over 
the market value of capital and Cortez & Susanto (2012) and Sayilgan et al (2006) basing on 
Gaud et al (2005), in the research on non-financial companies in Japan and Turkey 
respectively, use the ratio of total liabilities over total equity. In the present study, according 
to the theoretical arguments, the characterization of the market and the defined the model, we 
used the variable (LEV_A):  
LEV_Ai,t = Total Liabilitiesi,t / Total Assetsi,t, of the company i in year t 
 
The literature presents several determinants of capital structure. This paper analyzes the 
effects of six determinants of the capital structure in corporate debt: tangibility, profitability, 
other sources of tax optimization, size, growth opportunities and the market valuation of the 
company. 
 
Tangibility 
The tangible assets of the company are considered one of the main guarantees for the 
creditors, and the importance of these assets in the capital structure of the company has 
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increased relevance over the debt (Padron et al, 2005). Sayilgan et al (2006) and Gaud et al 
(2005) add inventories to fixed assets by considering that companies resort to borrowing, total 
or partial, for their funding and emphasize that in many situations inventories have significant 
value at the time of liquidation of the company. In this paper, we use the variable (TANG_I): 
TANG_Ii,t= Fixed Assets +Inventoryi,t/ Total Assetsi,t, of the company i in year t 
 
Profitability 
Titman & Wessels (1988) define the variable by the operating profit on the sales or operating 
income on the assets. Sayilgan et al (2006), Rajan & Zingales (1995) and Myers (1984) define 
the variable for the return on assets (ROA, calculated by the ratio of EBITDA over total net 
assets). At this paper is used the profitability variable (PROF): 
PROFi,t = EBITDAi,t / Total Assetsi,t, of the company i in year t 
 
Other Sources of Fiscal Optimization 
Musulis & DeAngelo (1980) characterize the tax optimization by depreciation and 
amortization when they do not consider the financial burden. In the study we use the 
interpretation of Cortez & Susanto (2012), Sayilgan et al (2006) and Titman & Wessels 
(1988) measured by the ratio of total depreciation and amortization over total assets (NTDS): 
NDTSi,t = Depreciation and Amortisationi,t/Total Assetsi,t, of the company i in year t 
 
Dimension 
The size of the companies is an indicator commonly used to explain the levels of debt and the 
ability of companies to obtain new financing on the market. Large companies have more 
stability, less volatility in cash flow and can exploit economies of scale (Gaud et al, 2005 and 
Graham et al, 1998). 
The larger companies can get lower financing costs because they presented a lower risk of 
failure and the size is a good proxy for the probability of default (Rajan & Zingales, 1995). In 
the research have been used different indicators to represent the companies’ size, the 
logarithm of net sales (Cortez & Susanto, 2012; Sayilgan et al, 2006; Gaud et al, 2005; 
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Titman & Wessels, 1988 and Rajan & Zingales, 1995) or the logarithm of total assets (Padron 
et al, 2005). In the present study, we use the following variable of company size (SIZE): 
SIZEi,t = Ln Net Salesi,t, of the company i in year t 
 
Growth opportunities 
In the literature, the growth opportunities are related to new investments and the market 
valuation of the companies. Some indicators such as the ratio of the market value of the 
company over the total liabilities (Padron et al, 2005), the annual growth in total assets or 
total fixed assets of the companies (Cortez & Susanto, 2012, Sayilgan et al, 2006 and Titman 
& Wessels, 1988), the ratio of investment expenditure over total assets (Titman & Wessels, 
1988), the ratio of market value over the accounting value of the assets (Gaud et al, 2005, 
Rajan & Zingales, 1995 and Myers, 1977) are considered suitable for measuring the effects of 
growth opportunities. In this paper, we use the variable (GRA): 
GRAi,t = Annual Growth of Total Assetsi,t, of the company i in year t 
 
Market Valuation 
The work of Baker & Wurgler (2002) proposes the market-to-book ratio as a proxy in the 
analysis of the relationship of the company with the debt market timing practice in the stock 
market and assess the impact of short and long term effects on the structure capital of the 
companies. The findings demonstrate the suitability of this ratio in the analysis of its effects 
on corporate debt and in order to test the theory of market timing, we use the variable (MTB): 
MTBi,t = Market Value of Assetsi,t / Book Value of Assetsi,t, of the company i in year 
Where, market value of assets = total assets – common equity + market capitalization and 
book value of assets = total assets. 
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Hypotesis Development 
 
Effect of tangibility on indebtedness 
Cortez & Susanto (2012), Xu Jin (2012) and Rajan & Zingales (1995) supported in the theory 
of the trade-off and verify the positive relationship of tangible assets with indebtedness and 
with reducing the financial burden in the indebtedness due to the existence of higher 
guarantees from the assets. Companies in need of high fixed assets have greater financing 
needs and of other funders, so the level of debt tends to be higher (Rajan & Zingales, 1995 
and Harris & Raviv, 1991). 
Framed in the pecking order theory, Gaud et al (2005) confirm that tangible assets have a 
positive impact on management decisions on funding because they are less subject to the 
problems of information asymmetry and reduce credit risk (have greater value in the event 
bankruptcy) - the higher the tangible asset, the greater the indebtedness, because it serves as 
guarantee on the loan. In addition, Rampini & Viswanathan (2013) find a positive effect of 
tangible assets in corporate indebtedness. 
For the theory of agency costs, debt has a disciplining role of managers because it reduces the 
cash flows available (Harris & Raviv, 1991 and Grossman & Hart, 1982) and tangible assets 
reduces agency costs because it allows to increase the level debt with in support in the 
collateral of these assets (Cortez & Susanto, 2012). According to the above theory, we 
evaluate the relation of tangible and inventories (Sayilgan et al, 2006 and Gaud et al, 2005) in 
indebtedness, with the hypothesis under study: 
H1 - The tangibility has a positive impact on indebtedness 
 
The effect of profitability on indebtedness 
Fama & French (2002) develop a comparison between the theories of trade-off and of pecking 
order and conclude that companies with higher taxes, more profitable and with reduced 
volatility in profits, have a higher level of indebtedness. 
The theory of trade-off considers the that business decisions on indebtedness are influenced 
by the benefits from tax savings and high levels of results influence the ability to obtain 
financing in the market, with expected positive relationship between profitability and debt 
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(Rogão & Serrasqueiro, 2008). Gaud et al (2005) argue that past earnings are a good proxy for 
the expectation of future profits concluding that the most profitable companies can increase 
access to finance due to the positive expectation in the fulfillment by the debtor (Sayilgan et 
al, 2006). 
However, Jin Xu (2012) testing the postulate of the theory of trade-off in the USA market 
finds evidence of a negative relationship between profitability in indebtedness. Framed in the 
pecking order theory, Nakamura et al (2007) and Rajan & Zingales (1995) found evidence of 
a lower level of indebtedness in the most profitable companies justified by the fact that 
companies with high results prefer to use the internal resources to finance their projects. 
Finally, in the theory of agency costs, the increase in indebtedness to shareholders provides 
mechanisms to monitor and control the problem of cash flows available, whereas the funding 
is a way to reduce the financial resources available and strengthen the accountability of 
managers in the development of new projects and not on percussion of individual goals 
(Jensen, 1986). Also, Grossman & Hart (1982) argue that agency costs can be reduced by 
reducing liquidity and dividends, just by raising indebtedness in the capital structure of the 
company and considering the information asymmetry, concluding that there is a positive 
relationship between profitability and debt. 
Supported by the findings of several investigations in different markets and the postulated by 
the theory of the Pecking Order, we evaluate the hypothesis: 
H2 - Profitability has a negative impact on indebtedness 
 
The effect of other sources of tax optimization in indebtedness 
The theory of trade-off considers the depreciation and amortization in fiscal management, as a 
direct replacement of the financial burden associated with indebtedness (Cortez & Susanto, 
2012). Miguel & Pindado (2001) analyze the relation of depreciation and amortization with 
indebtedness as an alternative to financial charges, and conclude that companies with high 
levels of depreciation and amortization have a lower level of indebtedness in the capital 
structure. 
On the other hand, Titman & Wessels (1988) obtained different conclusions because they 
could not confirm the relevance of the effect of depreciation and amortization on the debt. 
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Bradley et al (1984) confirm the positive effect in companies of specific sectors, with higher 
investments in assets, at the same time validate the negative relationship when classify 
companies with two-digit SIC code. Graham (2005) explains the positive relationship 
evidenced by the ratio of investment to profitability because profitable companies realize 
greater investments with recourse to external financing, verifying the existence of a positive 
relationship between depreciation and amortization with indebtedness. According to the 
theory and the conclusions in the work of Cortez & Susanto (2012), Sayilgan et al (2006) and 
Miguel & Pindado (2001), confirming the existence of the negative effect on the non-financial 
corporate sector in Japan, Turkey and Spain respectively, we evaluate the following 
hypothesis in the study: 
H3 – A non-debt tax shields has a negative impact on indebtedness 
 
The effect company size on indebtedness 
The theory of trade-off sustains the positive relationship between size and the indebtedness of 
the company. Graham et al (1998) argue that large companies are less likely to bankruptcies, 
so that they can obtain financing more easily in the market and Sayilgan et al (2006) argue 
that large companies have government protection and / or market, allowing assume greater 
risk, boosting borrowing. Lopez-Garcia & Sogorb-Mira (2008) confirm the positive 
relationship in small and medium companies and the risk of bankruptcy relates inversely with 
the size. Jin Xu (2012) shows a positive relationship between the variable size of companies 
with financial leverage. Framed in the pecking order theory, Harris & Raviv (1991) consider 
the existence of positive relationship because large companies (with greater tangible assets) 
provide more information to market participants, obtaining therefore greater trust and 
openness to new funding from creditors. 
The authors, Gaud et al (2005) argue that the expected size effect on the indebtedness is 
positive in companies choosing to resort to external financing, but if they choose the equity 
issue, the expected sign is negative. Finally, Cortez & Susanto (2012) and Titman & Wessels 
(1988) found a negative relationship between the level of debt and the size of companies, 
Baker & Wurgler (2002) found the positive relation between size and indebtedness, while 
Rajan & Zingales (1995) obtained inconclusive results despite most countries show a positive 
relationship between size and indebtedness, a negative relationship was verified in companies 
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of Germany. They concluded by the ambiguity of the effect of scale that justify the large 
companies to use a greater diversity funding sources (internal and external). 
By the postulated by the theories of trade-off and taking into account the work of Sayilgan et 
al (2006) we will be studying the following hypothesis: 
H4 - Company size has a positive impact on indebtedness 
 
The effect of growth opportunities in indebtedness 
The work supported by the theory of the trade-off consider that indebtedness in companies 
with high growth is lower because companies and creditors have a lower propensity for new 
loans - vulnerability, cost and risk associated with these projects have a higher uncertainty 
(Cortez & Susanto, 2012). Gaud et al (2005), Fama and French (2002), Rajan & Zingales 
(1995) and Titman & Wessels (1988) concluded the existence of a negative relationship 
between growth opportunities and debt levels. 
On the other hand, Jensen (1986) supports on the theory of agency costs to conclude that the 
greater growth opportunities, the greater the indebtedness, in order to minimize agency costs 
between managers and shareholders because they use the debt to discipline managers. Framed 
in the pecking order theory, companies with high growth opportunities have need for large 
amounts of funding, encouraging managers to resort to external sources of capital and 
generate a greater return to creditors (Song, HS, 2005). Sayilgan et al (2006) found the 
positive relationship between growth opportunities and indebtedness in companies of Turkey. 
Thus, with the support of the exposed theoretical approaches, we evaluate the following 
hypothesis: 
H5 - Growth opportunities have a positive effect on indebtedness 
 
The effect of the appreciation of the company in the market on indebtedness 
Baker and Wurgler (2002) find that companies tend to increase the funds available through 
new issues of equity when the market value is high, and companies increment indebtedness 
when its market valuation is low. Companies with high market to book reduce their level of 
indebtedness, while companies with low market to book tend to increase the indebtedness 
instead of using the capital market. 
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Rajan & Zingales (1995) conclude there is a negative relationship between growth 
opportunities - these expressed by MTB - and the indebtedness, arguing that companies resort 
to the issue of new shares to finance, especially when the company's market value is high 
(overvalued company) and, thus, reduce the level of indebtedness. 
To test the theory of market timing, we evaluate the following hypothesis: 
H6 - The valuation of the stock market has a negative effect on indebtedness 
 
Table 1 - Definition of independent variables and expected signs 
 
 
 
Sample 
The sample was constructed with support in the financial and market information available on 
Thomson Datastream, where there is a extensive historical financial information. The initial 
sample contains statistical data of 45 companies listed on Euronext Lisbon, with financial and 
market information, during the period 2005-2012. 
From the initial database, we excluded three companies of the financial sector and insurance 
due to the specificity of their activity, accounting rules and type of debt and because a 
company does not have complete information for at least six periods. In the end, remains a 
sample of 41 non-financial listed companies, representing 11 industry sectors and 277 
observations. Table 2 summarizes the statistical sample of the companies considered. 
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Table 2 – Business indu stry 
 
 
 
Methodology 
The research hypotheses were tested using panel data by estimating the specific model 
represented as follows: 
LEV_Ai,t = B0 + B1*TANG_Ii,t + B2*PROFi,t + B3*NDTSi,t + B4*SIZEi,t + B5*GRAi,t +  
B6*MTBi,t + U i + Vt + E
 
i,t
                
(3.1) 
Where "i" represents the individual companies and "t" the year, we added the dummy 
variables, "U" and "V", incorporating the fixed effects of the companies (cross-section) and of 
the years (time series), respectively; "E" represents the error of the model designated as 
disturbance term. We estimate by the method of least squares (OLS) with fixed effects, 
applied to the panel data and admit the existence of fixed, unobservable effects for the 
companies, individually, and for years (details attached). 
The panel data method is developed in order to determine the type of relationship of the 
determinants of capital structure in corporate debt. The hypotheses are confirmed when 
obtaining significant results and coefficients with the sign in accordance with the expectation 
formulated theoretically. 
Finally, and considering the fixed effects obtained in the time series, it was decided to divide 
the sample into two sub-samples, the first covering the period from 2005 to 2008 and the 
second for the period 2009-2012, in order to evaluate the changes occurred and we identify 
the effects of the financial crisis on the determinants of capital structure of the companies. 
The use of panel data models, static sectionals through linear multivariable regression 
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assumes the exogeneity of the independent variables and the COV (Xi, Ei) = 0 (Lopez-Garcia 
& Sogorb-Mira, 2008). 
 
Estimation method of the evaluation 
In assessing the choice of method with fixed or random effects is done the Hausman test to 
analyze the possible existence of correlation between unobservable individual effects and the 
explanatory variables.  
 
Table 3 – Additional test to the method 
 
 
 
By the results explained in Table 3, it is concluded, with a 5% level of significance, there is a 
irrelevance of correlation between unobservable individual effects and the explanatory 
variables, and thus the most appropriate way is to estimate the determinants of the 
relationship with indebtedness through the model with fixed effects. 
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4. Empirical results discussion 
 
The empirical results are presented in this chapter. Initially the information of the descriptive 
statistics and the correlation matrix between the variables is presented. Subsequently, the 
statistical results are analyzed, evaluated and findings based on the theory and expectations 
considered. 
 
Univariate analysis 
The information on sales is taken to its logarithms.  to make the effect of the linear variable 
dimension. The variable that captures the growth opportunities is the percentage of annual 
variation; the remaining variables are fractional, in terms of total assets or in terms of book 
value, in the case of the market-to-book ratio. The descriptive statistics of the variables 
included in equation (3.1) are exposed in Table 4 and Table 5 presents the correlations 
between variables. Variables, TANG_I, PROF, NTDS have average values of approximately 
41.08%, 8.33% and 4.68%, respectively, of total assets. 
The market valuation is approximately 117% on average book value of the companies. In the 
reporting period, the assets of companies grow approximately 5.7% on average. The variables 
are, generally, one standard deviation below its mean (except in variable GRA) and we 
conclude there is a reduced volatility of the observations. The difference between the 
maximum and the minimum is not relevant. Additionally we can conclude by the existence of 
companies in over indebtedness (greater than 1 LEV_A). 
 
Table 4 – Descriptive statistics 
 
 
The analysis of correlations between the independent variables shows that there are no 
problems of collinearity. As the coefficients are, generally, less than 0,30 the correlation is not 
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high so it is not a serious problem (Aivazian et al, 2005). It can be seen that the explained 
variable (LEV_A), in the sample used, has a positive correlation with NTDS, MTB and GRA 
and a negative correlation with TANG_I SIZE and PROF. 
 
Table 5 – Pearson correlation coefficients between variables 
 
 
 
Multivariate results 
Equation (3.1) is calculated for explaining the measurement of the selected indebtedness in 
this investigation. The results obtained from the fixed effects model are presented in Table 6. 
We conclude by the relevance of the model given the results obtained in the F, test with a 1% 
significance level. Table 7 summarizes the results and we can verify the consistency with 
prior expectation, with some exceptions. It is found that when the company's operating results 
increase by 100 bps (bases point), the company reduces debt by about 43 bps (bases points) 
and a variation of the asset has an effect of 5 bps (bases points) in the same sense in 
indebtedness. 
The coefficients of profitability and growth opportunities are statistically significant at 1% 
and 5%, respectively, and have the expected signs and, therefore, the underlying hypotheses 
(H2 and H5) are validated. Validation of H2 is according the results obtained in Cortez & 
Susanto (2012), Rogão & Serrasqueiro (2008), Sayilgan et al (2006), Gaud et al (2005), Frank 
& Goyal (2004) and Miguel & Pindado (2001) and the validation of H5 is according to the 
result obtained by Sayilgan et al (2006) for non-financial companies in Turkey. 
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Table 6 – Equation (3.1) estimation results I 
 
 
 
The 100 bps (bases points) increase in NTDS is related to an increase of 309 bps (bases 
points) in indebtedness and the NTDS variable is statistically significant at 1%, however, the 
coefficient has a positive sign, contrary to the theoretical expectation, so that does not validate 
the H3. The same conclusion was obtained by Bradley et al (1984) justifying the result by the 
interconnection of amortization and depreciation for investments in tangible assets, in 
harmony with the Portuguese economic reality, in a stage of development and modernization.  
 
Table 7 – Comparison of the test results with the expectations theories I 
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This result was also verified by Song HS (2005) when explains that the short term 
indebtedness is suitable for structural characteristic of the indebtedness of Portuguese 
companies. The variables of tangibility, size and market-to-book are not significant and our 
model did not confirm H1, H4 and H6 hypothesis. 
The R2 is situated approximately at 80.85%, meaning that our model has an explanatory 
capacity of about 80% of the variation in corporate debt. The results show the supremacy of 
the pecking order theory in the choices of managers regarding the capital structure of the 
companies. Fixed effects in the period and the cross-sectional data in all the evaluations, in 
order to consider the companies individually controlled and the specific effects of each year 
were included. 
 
Financial crisis effects analysis 
It is intended now to evaluate the impact of financial crisis on the determinants of capital 
structure of Portuguese companies. The answer has been achieved with the development of 
research by splitting the sample into two periods (before and after 2008) and in the evaluation 
of empirical evidence obtained (Table 8). Table 9 presents a summary of the results, with 
some interesting conclusions. Evidence of the relevance and persistence of the pecking order 
theory, revalidating the significance of profitability variable at a level of 5% significance level 
and by the maintenance of the negative sign of the coefficient. 
 
Table 8 – Equation (3.1) estimation results II 
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The effects of the financial crisis are relevant in the market-to-book, evidenced by the 
statistical significance at 1% and by changing the sign of the coefficient, which negative, in 
the period before the crisis, to positive post-crisis. The theory of market timing is validated in 
the period before the crisis where the variation of 1% in MTB is related to the decrease of 
0.1% in indebtedness, validating H6. 
 
Table 9 – Comparison of the test results with the expectations theories II 
 
 
 
Evidence of the relevance and persistence of the pecking order theory, revalidating the 
significance of profitability variable at a level of 5% significance level and by the 
maintenance of the negative sign of the coefficient. The effects of the financial crisis are 
relevant in the market-to-book, evidenced by the statistical significance at 1% and by 
changing the sign of the coefficient, which negative, in the period before the crisis, to positive 
post-crisis. The theory of market timing is validated in the period before the crisis where the 
variation of 1% in MTB is related to the decrease of 0.1% in indebtedness, validating H6. 
In the post crisis period, there is a reversal of the sign of the coefficient, thus, when the MTB 
decreases by 100 bps (bases points), debt accompanies at 21 bps (bases points), which can be 
explained by the simultaneous effects of the credit crisis and the devaluation of the stock 
markets.  
Another important result in the post crisis period is verified on TANG_I variable with 
statistical significance at 5% and positive sign; it reflects its positive relationship with debt 
and confirms H1.  
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The results obtained after the crisis for the variables profitability, tangibility and market-to-
book show great caution in granting credit, the shortage of capital available in the market and 
the profound crisis affecting the capital markets. 
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5. Conclusion 
 
There are multiple studies on the effects of the determinants of capital structure in corporate 
debt. Empirical studies on the determinants of capital structure have shown the relevance of 
these factors in the decision making of managers, when they have to perform options on 
financing activity or new projects (internal or external resources and funding in the short, 
medium or long period). This paper aims to highlight the choices made by non-financial 
Portuguese companies, listed on stock market, regarding how to finance their needs 
preconized by their managers. 
The group of variables used by Cortez & Susanto (2012), with the adjustment proposed in its 
tangibility by Sayilgan et al (2006) and with the introduction of the company's valuation in 
the market of Baker & Wurgler (2002), can explain the level of indebtedness of the 
companies expressed in the value of the F statistic and R2. We used the models with fixed 
effects and a panel data for a sample of non-financial Portuguese companies, listed on stock 
market, in the period 2005 to 2012 (277 observations). The equation of the model includes the 
variables of the determinants represented of tangibility, profitability, other sources of tax 
optimization, size, growth opportunities and market valuation. Additionally, the sample data 
was subdivided to capture the effects of the determinants from the financial and capital 
market crisis. 
The estimation results show the supremacy of the pecking order theory, in the choices of 
managers, with relevance and significance in the determinants of profitability (-) and growth 
opportunities (+) as main factors of corporate debt. Additionally, the changes in the 
determinants of market valuation and tangibility are highlighted, as the main effects of the 
financial crisis in the period under analysis; statistical tests can validate hypotheses H2 and 
H5. However, with the division of the sample, it was possible to validate H6 in the period 
before the crisis and H1 in the post crisis period. 
This research has some limitations; First, the sample is reduced due to the size of the business 
market in Portugal (listed on the stock market, non-financial), so it may be important to 
expand the criteria for the sample selection and to develop the study by industry; then, the 
specific fixed effects of companies and years can have a significant importance in the results, 
and may be relevant to include additional information representative of the specificities of the 
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market in question (eg, activity sector, macroeconomic conditions or corporate structure); 
Finally, the results of this study should be used with caution in comparison with other works 
of a similar nature but which use specific and different variables, with different samples of 
quite different contexts of the Portuguese. 
In future research, with the development of these limitations, we can improve the 
understanding of the determinants of capital structure on indebtedness. Additionally, the 
results obtained in the MTB variable in the period before and after the crisis, may allow 
developments of new analysis on the dynamics of the capital market and the addition of the 
liquidity risk in the capital structure of the companies. Nevertheless, this work opens the way 
for understanding the relevant determinants and effects of the financial crisis, in the 
management of financing options by Portuguese companies. 
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7. Appendix 
 
Table 10 – Fixed effects information - Time series 
 
 
 
 
Table 11 – Fixed effects information – Cross-section 
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